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After nearly fifty years development, Membrane Separation technology has 
became one of the most successful technologies, in production, environment 
preservation and energy saving, in the world. As a high- efficiency, no phase- 
transformation, energy saving and normal temperature operation separation 
technology, its application and spread must strongly accelerate the traditional 
industry’ technical update, bring new techniques and new industry at the same 
time. Its application and spread must improve the product quality, raise produce 
efficiency, reduce energy consume, and have remarkable economy and society 
result. 
In the first chapter of my paper, we primary introduce the synthesis and 
application of the two nano-particles. As a new kind of inorganic function 
materials, Nano Zirconia has big surface area, low sintering temperature, and is 
the only one that has acidity, alkalescency, reducibility and oxidizability. 
Meanwhile it is P-semiconductor, and easily to engender oxygen interregnum. 
With this entire fantastic characteristic mentioned above, Nano Zirconia is 
widely used in many kinds of catalyst and catalyze process, meanwhile we also 
can see it in nano ceramic, inorganic membrane, pigment and super acid. 
Another important material we will introduce is nano Al2O3. This material has 
big surface area, hard intensity, good rigidity and good insulatibity, and can 
resist abrasion, causticity, high temperature and oxidizability. So it is also widely 
used in catalyst carrier, bio-ceramic, extra-ceramic and inorganic membrane and 
so on. 
An important reason we choose this two particles is that both the particles 
are produce by liquid chemical reaction. During this reaction a lot of salt will be 
produce as a by-product. Because the particle is very small, normal separation 
method can not take out all the salt (ammonium chloride). But when using 
membrane separation technology, such liquid with so much of salt can directly 
pump to the membrane system. Meanwhile, because membrane separation is 
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In the second chapter, we study the synthesis of nano-zirconia, including 
reaction, torrefaction and sintering. We discuss the influence of torrefaction and 
sintering on the nano particles, and we find that n-butyl alcohol azeotropy 
distillation can restrain the reuniting of particles, and get small size zirconia with 
narrow diameter distribution. XRD analysis indicate that the crystal size is at the 
range between 10~15 nm. And we also find that with the increasing of 
temperature, the crystal size grow bigger and bigger. 
In the third chapter, we primarily discuss the concentration of chlorion’ 
influence on the agglomeration, crystal type and so on. We discover that the 
existence of chlorion can strongly affect the crystal type, crystal size and 
agglomeration situation. From SEM and TEM photos we can see, the particle 
diameter are between 10~30nm.  The BET area of desalting sample is bigger 
than the one without desalting. The particles which sintered at 400 ℃ show 
wonderful color change phenomena. With the decrease of chlorine concentration, 
some of the zirconia changes from tetragon to monocline and this phenomenon 
are extraordinary obvious at samples sintered at 700 ℃. 
In the fourth chapter, we firstly apply the ultrafiltration membrane 
technology to purify the zirconia slurry. After a series experiment we get the 
optimal operation parameter. The best operation parameter is 042 Mpa, 
concentrate rate 2, back flux rate 20. Then we begin to choose the right 
membrane materials by experiment, and maintain the flux. Research indicate that 
modified PAN membrane perform the best separation effect. In the following 
experiment, we study the contamination and cleanout of membrane. 
In the last chapter, we take semblable research on the nano-alumina system. 
But in the case of nano-alumina, because the alumina slurry can easily form a 
compact gel layer on the membrane surface, the separation process is very slow, 
and the flex is very small. So we only use the microfiltration technology to 
precede the study of desalting. Al2O3 nanoparticles with narrow diameter 
distribution are prepared by homogeneous method using urea as precipitator. The 
key technology includes: 1. prolonged heating time to obtain Al (OH)3 particles 
with small size and narrow hydrodynamic diameter distribution; 2. 
Microfiltration process to desalt the Al (OH)3 nano-particle solutions effectively.  
We conclude that purification reduces the content of chloride ion, which in turn 
reduces the tendency of agglomeration during the sintering process, leading to 
Al2O3 nano-particles of small size with narrow diameter distribution. 
All in all, both of the nano particles we mentioned above have been widely 
used, but during fabricate procedure, desalting and purification are very difficult. 















purification, so apply membrane separation technology in the nano particles 
fabricate procedure, bring a new solution for the procedure is what we do in this 
paper. 
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